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Amphiphilic block copolymers in selective solvent form various micellar structures (spherical 
micelles， cylindrical micelles and vesicles). The micellar structure formation dynamics have been 
studied by using the particle methods such as Brownian dynamics (BD) [1] or the dissipative 
particle dynamics (DPD) [2]. 
The continuum models， which is widely used for simulations of microphase separation struc-
tures of block copolymers， are expected to be useful for micellar systems， but most of works 
(the self consistent field (SCF) simulations [3] or the density functional (DF) simulations [4]) 
are limited to static (equilibrium) simulations. Quite recently， He and Schmid [5] studied the 
vesicle formation dynamics by the external potential dynamics (EPD) ， but unfortunately their 
result are qualitatively different from the results of particle method simulations. In this work， 
we show that the micelle and vesicle formation process similar to particle simulations can be 
reproduced by the DF simulation. 
2 Theory 
We use the following fr閃 energyfunctional [4] for AB diblock copolymer melts and S solvent 
mixtures. For simplicity we set ksT = 1. 
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where 仇(r)=ゾ石(r)is the density (i A， B， S)， b is the K王1
ratio of the iι-subchai泊n，Aij and Cij is calculated from b， fi， and the polymerization index 
N.χij is the Flory-Huggins X parameter. Q(rーザ isthe Green function which satisfies 
[_¥72 +入2]Q(rー ザ)= c5(r -r')・
We use the stochastic dynamic density functional equation [6] for the time evolution. 
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where (i is the friction coe伍cientof a segment in the i-subchain.ふ(r， t) is the thermal noise 
term which satisfies the following fluctuation dissipation relation. 
(ふ(r，t) = 0， 2 -:〈ふ(r，t)む(r'， t') = -; (3-1 dij V . [仇(r)¥7d(r-r')] c5(t -t') . . (3) 
(3-1 is the magnitude of the noise and is not equal to kBT. The value of (3-1 is determined from 
coars←grained timescale [6]. Setting (i = 1/2 and rewriting eq (2) by t凶時ψi(r)，we get the 
following dynamic equation. 
θ仇(r) I 1¥r72 
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3 Simulation 
Three dimensional simulations were carried out by solving eq (4) nume山 aly.Parameters are 
set as follows; degree of polymerization N = 10， fA = 1/3，fB = 2/3，入=5， volume fraction of 
polymerん=0.2， XAB = 2.5，χAS =一0.5，XBS = 5， (3-1 = 0.3125. We observed the following 
vesicle formation process: At the first stage， small spherical micelles are formed rapidly. Then 
the spherical micelles aggregate and grow by collision， and form cylindrical or disk like micelles. 
Finally the disk like micelles close up spontaneously and form vesicles. This vesicle formation 
process qualitatively agrees well with the result of the particle simulations [1， 2]. We also 
observed that other micellar structures such as spherical micelles or bilayer structures are formed 
by chain 
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